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Phenotypic plasticity is defined as the ability of a genotype to produce several 

phenotypes depending on the environmental conditions. Phenotypic plasticity enables 

individuals to rapidly adjust to changing environments and can even subject to natural 

selection. Parental effects are a form of phenotypic plasticity, in which the phenotype of 

the parents influence the phenotype of the offspring. Parental effects are widespread 

across many taxa and can be adaptive. Although both parents can exert parental effects, 

most of the literature so far has focused on the mother’s influence on offspring 

phenotype, i.e., maternal effects. 

Maternal hormones are one possible pathway for maternal effects and have 

received increasing attention in the last 20 years. So far, most of the research on maternal 

hormones has focused on steroid hormones: androgens and glucocorticoids. There is now 

ample evidence that hormones of maternal origin can affect offspring phenotype. Other 

hormones, such as thyroid hormones, have been widely overlooked in the context of 

hormone-mediated maternal effects. Thyroid hormones (THs) are crucial hormones 

playing important roles in vertebrates (e.g., embryonic development, juvenile growth, 

metabolism and reproduction) and in invertebrates (mostly on growth and 

metamorphosis). TH production by the thyroid gland consists mostly of T4, the 

prohormone, which is then converted in the tissues into T3, the active form. T3 is 

considered the most active form as it binds with a greater affinity to TH receptors. Iodine 

is a key component of TH production that cannot be synthesised by an organism and 

must therefore be found in the environment. This makes THs interesting candidates to 

study whether maternal hormone deposition can be costly for the mothers. 

Oviparous species such as birds are good models to study maternal hormones as 

embryos develop in a sealed compartment and rely exclusively on maternal signalling 

during their development. In addition, it makes it easier to measure and manipulate yolk 

hormones independently of maternal physiology. 

In my thesis I aimed at answering several questions on the causes and 

consequences of variation in maternal THs in avian eggs. I studied whether (i) iodine 

can limit TH production and transfer to the yolk; (ii) mothers are able to regulate yolk 

TH deposition independently from their circulating THs; (iii) prenatal THs can have 

long-lasting effects on offspring as well as short-term effects; and (iv) prenatal THs can 

have context-dependent effects. I found that (i) iodine availability may limit egg 

production in some females; (ii) females may not be able to regulate yolk TH deposition 

independently from the circulation levels; (iii) prenatal THs do not appear to have long-

term effects, while short-term effects seem inconsistent with previous similar studies; 

(iv) prenatal THs do not seem to interact with ambient temperature during the nestling 

phase. 

Overall, my thesis sheds light on a crucial hormonal signal that has received 

little attention in the context of maternal hormones. It should stimulate future research 
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on prenatal THs that would tackle essential questions such as the potential adaptive value 

of variation in prenatal THs or the embryonic response to this maternal signalling. 
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